WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
A61M 5/32, 5/315 



Al 



(11) International Publication Number: WO 91/12842 

(43) International Publication Date: 5 September 1991 (05.09.91) 



(21) International Application Number: PCT/NL9 1/00035 

(22) International Filing Date: 1 March 1991 (01.03.9!) 



(30) Priority data: 
9000487 



1 March 1990 (01.03.90) NL 



(71) Applicant (for all designated States except US): ADV- 

ANCED PROTECTIVE INJECTION SYSTEMS B.V. 
[NL/NL]; Dorpsstraat 14, NL-9537 TC Eesergroen 
(NL). 

(72) Investor; and 

(75) Inventor/Applicant (for US only) : VAN DEN HAAK, Abra- 
ham [NL/NL]; Dorpsstraat 14, NL-9537 TC Eesergroen 
(NL). 

(74) Agent: MOMMAERTS, J„ H.; Exterpatent B.V., P.O. Box 
90649, NL-2509 LP The Hague (NL). 



(81) Designated States: AT (European patent), AU, BB, BE 
(European patent), BF (OAPI patent), BG, BJ (OAPI 
patent), BR, CA, CF (OAPI patent), CG (OAPI patent), 
CH (European patent), CM (OAPI patent), DE (Euro- 
pean patent), DK (European patent), ES (European pa- 
tent), FI, FR (European patent), GA (OAPI patent), GB 
(European patent), GR (European patent), HU, IT (Eu- 
ropean patent), JP, KP, KR, LK, LU (European patent), 
MC, MG, ML (OAPI patent), MR (OAPI patent), MW, 
NL (European patent), NO, PL, RO, SD, SE (European 
patent), SN (OAPI patent), SU, TD (OAPI patent), TG 
(OAPI patent), US. 



Published 

With international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments, 

In English translation (filed in Dutch). 



(54) Title: PROTECTION ASSEMBLY FOR AN INJECTION SYRINGE 




(57) Abstract 

A safety assembly for an injection syringe, which syringe consists of a liquid container arranged or to be arranged within a 
casing (10) and having a piston (17) shiftable therein, a piston rod unit (I) provided with an external actuating element (3) and 
coupled or to be coupled with the piston, a needle foot (20) latched or to be latched at the other end of the casing with a hollow 
needle (27) communicating or to be communicated with the interior of the liquid container, said piston rod unit being provided 
with means (13) for unlatching the needle foot and to couple it with the piston rod unit, in order to allow to retract said foot to- 
gether with the needle into the casing. According to the invention the piston rod unit comprises two parts (3, 5) which are mutual- 
ly movable in the axial direction, one part being formed by the piston rod (1) or being connected thereto, and the other one com- 
prising an unlatching element (8, 13, 22). 
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Protection assembly for an injection syringe. 



The invention relates to a safety assembly for an 
injection syringe, as defined in the preamble of claim 1. 

Such injection syringes are known from EP-A 0 360 313 not 
published in time. Therein the needle can be fully retracted 
5 after use of the syringe, and can be bent if desired, in order 
to prevent effectively injures by the needle and re-use of the 
syringe. 

It is an object of the invention to improve such syringes 
still more, in order to allow the injection liquid container 
10 to be partially emptied and/or to prevent refilling of this 
container before coupling the needle foot with the piston rod 
unit by retracting this unit. Moreover it is an object of the 
invention to prevent, in the case of such syringes which are to 
be filled before use with injection liquid by aspiration, that, 
15 when expelling air before aspiration, the piston rod unit will 
be coupled with the needle foot. 

To that end the invention provides a safety assembly 
according to the characterizing portion of claim 1. 

For obtaining the first object in injection syringes 
20 having an unlatching element which is shiftable outside the 
liquid container, the assembly according to the invention has 
the characteristics mentioned in claim 2 or 3. 

For obtaining the second object in injection syringes 
having a piston rod unit which is or can be fixedly coupled 
25 with the piston , the assembly according to the invention has 
the characteristics of claim 4. For obtaining the third 
object r the assembly according to the invention has the 
characteristics of claims 5.. 8. 

The invention will be elucidated below by reference to a 

30 drawing, showing in: 

Fig. la a lateral view of a first embodiment of a piston 
rod unit according to the invention without the corresponding 
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injection syringe; 

.. Fiq . lb a cross-section according to line IB-IB of Fig. 



la; 



Fig. lc a view corresponding with Fig. la of said unit in 

5 an other condition; . 

Fig. 2a cross-section of an other embodiment of a pxston 
rod unit according to the invention and of the adjacent 
terminal portion of a corresponding injection syringe; 

Figs. 3a and b a third embodiment of a piston rod unit m 
10 two different conditions; and 

Fig. 3c an exploded perspective view of a practical 
embodiment of the unit of Figs. 3a and b. 

in the drawing only those elements have been shown which 
are required for the description of the piston rod unit 
15 according to the invention. For the remaining parts of a cor- 
responding injection syringe, reference can be made to F.P-A 
0 360 313, and in particular to the Figs, thereof to be 

mentioned below. _ 

The unit according to the invention shown in Fig. 1 is 
20 intended to be used in injection syringes with separate liquid 
containers (so-called carpules] to be provided in a syringe 
casing, e.g. as shown in Figs. 1 and 2 of the EP-application 

mentioned above. . 

in these known syringes, the liquid container is 
25 provided with a piston, and is closed, at the other 

extremity, by a plug which will be pierced by the inner end of 
an injection needle when a needle foot is placed on this ex- 
tremity. This needle foot is latched in the syringe casing. 
When the piston is completely pushed into the liquid container 
30 by means of a piston rod unit, and the complete contents 

thereof are driven outwards through the needle, a sleeve which 
is shif table around this container and which forms a part of 
this unit engages the needle foot and latching means thereof, 
the latter then being released, and the foot will be coupled 
35 with this sleeve in order to allow it to be pulled into the 
casing. Such syringes are used specially by dentists. 

If, however, only a part of the contents of the container 
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are to be used for an injection, the remainder thereof should 
be driven out before the coupling with the needle foot can 
take place. In order to avoid this objection, the piston rod 
unit of Pig, 1 can be used. 
5 This unit comprises, to that end, and in the manner known 

from the. EP-application mentioned above, a piston rod 1, e.g. 
with a cross-shaped cross-section, one extremity thereof 
joining a disc 2 or the like engaging' the piston. At the other 
extremity, this rod 1 is provided with a pressing element 3, 

10 on which a pressure can be exerted by means of the thumb, as 
indicated by an arrow 4 in Pig. la. 

This pressure element 2 forms the bottom of an eye 5, the 
terminal edges 6 thereof gripping behind the edges of the 
pressure element 3, so that, when pressing on the pressure 

15 element 3, the eye 5 is taken along, and, moreover, when the 
thumb pulls in the opposite sense of the arrow 4 on the eye 5, 
the pressure element 3 will be pulled along with the eye 5. 
The eye 5 is connected by means of connecting strips 7 with a 
coupling piece 8 which will engage the needle foot of the 

20 syringe when the unit has been completely pushed into the 
syringe casing and the liquid container has been emptied. 

If, however, only a portion of the liquid contents of 
this container should be injected, the thumb, after this has 
taken place, will be taken from the eye and will be applied 

25 against the outer side of the eye 5, whereafter, as shown in 
Fig. lc by an arrow 9, the eye 5 is pressed further inwards. 
Then the edges 6 of the eye 5 will release the pressure 
element 3, which, then, stays behind as shown. The sleeve 8 
will, eventually, engage the needle foot, and the piston of 

30 the liquid container will no longer be displaced, so that the 
liquid remainder will remain therein. 

In particular the eye 5 can be slightly flexible, so 
that, when pressing on the outer side, which is in particular 
concave, the edges 6 will deviate somewhat so as to simplify 

35 the release thereof. 

In Fig. 2 an other unit according to the invention is 
shown, which is in particular intended for an injection 
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syringe of, for instance, the type of Fig. 4 of the EP- 
application mentioned above, in which case the piston rod 1 is 
or can be fixedly connected with the piston of an infection 
syringe, and the piston rod of the piston is coupled with the 
needle- foot at the end of its stroke. 

However, if this coupling has not taken place, the piston 
can be retracted without taking along the needle foot, so that, 
then, the nearly emptied syringe might be refilled by 
aspiration through the hollow needle. - 

in order to prevent this, the casing 10 of the syringe 
is, at the terminal portion shown, at its. inner. side provided 
with elastic latching tongues 11 which cooperate with notches 
12 of the piston rod 1 in such a manner that retraction of 
this rod by more than the mutual notch distance is prevented. 

At the end of the rod 1 a pressure element or eye 3' is 
provided, and around the rod 1 and against this eye a sleeve 
is arranged with some friction, which is provided with a 
collar 14. 

At the end of the stroke of the rod, the sleeve 13 
arrives at the tongues 11 which will be pushed outwards, and 
will then grip behind the collar 14. At the same time a 
coupling with the needle foot has been obtained, for instance 
because internal claws 15 engage a knob 16 of the needle foot. 
When retracting the eye 3', the needle foot is taken along, 
but the sleeve 13 remains in the casing 10. 

It will be clear that in the case of other needle foot 
coupling types, the same protection against retraction can be 
used. Also in the embodiment of Fig. 1 this protection can be 
used, and then the notches 12 can be provided in the portion 
connected with the eye 5 and the sleeve 8. 

in Fig. 3 still another piston rod unit according to the 
invention is shown, which is, in particular, intended for an 
injection syringe according to Fig. 5 or 6 of the EP- 
application mentioned above. 
5 The piston rod 1 of the considered unit is, at its outer 

extremity, provided with a pressure element 3", and carries, 
at its other extremity, a piston 17, and the edge of a cavity 



) 
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18 formed in its end face can, then, engage claws 19 of a 
needle foot 20 of the syringe 10, the claws 19 then being 
bent, and latching lugs 21 being released and the foot 20 
being unlatched 

5 This piston 17 is, in the present case, and as appears 

more clearly from Fig. 3c, provided with rearwardly extending 
tongues 22, which form a unitary structure with the piston 17. 
In the middle portion of each tongue an elastic lip 23 is bent 
outwards, and its free extremity has an inwardly directed 
10 thickened terminal rim 24. These lips 23 and terminal rims 24 
form first and second latching lugs. The adjacent end. of the 
piston rod 1 is provided with two circumferential collars 25 
and 26. 

In the initial condition shown in Fig. 3a, the first 

15 latching lugs 28 extend into the space between the collars 25 
and 26, and the second latching lugs are situated at some 
distance beyond the second collar 26. These lugs form a 
connection between the piston 17 and the piston rod 1 as soon 
as the piston is inserted into the injection syringe 10, so 

20 that the tongues 22 cannot be bent outwards anymore. 

When a pressing force is exerted on the pressure elements 
3", in order to expel the air after inserting the needle through 
the plug of an injection liquid container, this pressing force 
is transmitted by the collar 26 towards the ends of the tongues 

25 of the first latching lugs 23. The distance between the piston 
17 and stops 27 arranged near the pressure element 3" for de- 
limiting the piston stroke is such that, when fully inserting 
the piston rod 1, the piston head with the cavity 18 will just 
not reach the claws 19 of the needle foot 20, so that no 

30 coupling with the needle foot 20 can take place. 

In order to suck in injection liquid into the injection 
syringe, the piston rod 1 is retracted. The tongues 23 will 
now slide along the collar 25, after which their extremities 
will snap behind the other surface of this collar as shown in 

35 Fig. 3b. At the same time the second latching lugs or terminal 
rims 24 have reached the second collar 26. The piston 17 is 
now coupled with the rod 1 for both pulling and pressing 
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forces, which coupling cannot be disrupted again 

The length of the piston rod/piston unit has now been 
increased sufficiently so that, when pushing inward s the 
"ston 17 afterwards, a coupling with the needle foot 20 can 
5 D e obtained, and the latter can be retracted then into the 
syringe 1. It is, of course, also possible to provide 

aditional losing means for preventing the complete removal 
of the piston 1 fro, the syringe 10 and making the syringe 

re-usable thereafter. 

The unit of Fig. 3 is, in the first place, intended for 
syringes in which the aspiration of injection liguid takes 
P Iace through a needle 27 fixed in the foot 20 the needle . 
Ling provided with a cap 28 fro, which the need e can be 
retracted through the foot 20. It is also possible to put 

L5 wider aspiration needle on the end of the syringe and to 

replace it afterwards by an injection needle provided with a 

fitting adapted to the foot 20, which fitting will be re- 
tracted together with the foot 20. 

in this embodiment, sterile air is present m the 
20 syringe, which, after inserting the needle into an in 3 ection 
I q uid container, will be expelled into this container, so 
Jit no contamination of the contents thereof can take place. 

It will be clear that the assembly of lugs 23, 24 and 
stops 25, 26 can be realised in many other ways, and should 
25 not necessarily be situated near the piston 17 

It is also possible to use a shiftable needle foot 20 
(not shown) which, in the initial condition, is shifted so far 
outwards that no coupling with the piston can take P^*' ~« 
which, for instance by means of a snap lock which is released 
30 at a given pressure, is retained, and then the same lugs 21 

^ ^putting on an aspiration needle, the foot 20 remains 
in this position,. The injection needle fittings can be put an 
the extremity of the needle foot 20 and can be coupled there- 
35 with in order to be retracted afterwards together with the 
foot 20. When putting on the foot 20 will be shifted towards 
the position shown in Fig. 3, so that coupling with the 
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piston can take place. The aspiration needles have a fitting 
which cannot engage the foot 20 , and will, therefore, not 
shift the foot. 
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1 . A safety assembly for an injection syringe, which 
syringe consists of a liquid container arranged or to be 
arranged within a casing and having a piston shiftable 
therein, a piston rod unit provided with an external ^ 
5 actuating element and coupled or to be coupled 

piston, a needle foot latched or to be latched at the other 
end of the casing with a hollow needle communicating or to be 
communicated with the interior of the liquid container, said, 
piston rod unit being provided with means for unlatching the 

10 needle foot and to couple it with the piston rod unit, in 

order to allow to retract said foot together with the needle 
into the casing, characterized in that the piston rod unit 
comprises two parts which are mutually movable in the axial 
direction/one part being formed by the piston rod (1) or 

15 being connected thereto, and the other one comprising an 

unlatching element (8, 13, 22). 

2 The assembly according to claim 1, the unlatching 
part of the piston rod unit being shiftable outside the liquid 
container and being adapted to be engaged with the latch of the 

20 needle foot and to be coupled with said foot, characterized in 
that the actuating element of the piston rod unit consists of 
two parts (3, 5) connected, respectively, with the piston rod 
(1) and the unlatching element (8), which parts (3, 5) are 
made in such a manner that during actuation either the part 

25 (5) connected with the unlatching element, or both parts (3, 
5) are being displaced. 

3 The assembly of claim 2, in which the actuating 
element is annular, characterized in that the bottom part (3) 
of the ring is connected with the piston rod (1) and the 

30 remaining part (5) with the unlatching element (8), the 

connection (6) between both parts of the ring being so that 
when pressing on the bottofi part (3), also the other part (5) 
is taken along, whereas when pressing on the remaining part 
(5), the bottom part (3) can remain behind. 

35 4 . The. assembly according to any one of claims. 1.. 3, 
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for an injection syringe in which the piston rod unit is 
fixedly connected with the piston or can be coupled therewith, 
characterized in that the piston rod unit is provided with a 
plurality of notches (12) and the casing (10.) is provided with 
5 locking tongues (11) which can engage said notches (12) in 
such a manner that the piston rod unit cannot be retracted, 
anymore, and in that the unlatching element comprises a sleeve 
(13) clampingly arranged on the piston rod unit, and adapted, 
when reaching the coupling position of this unit with the 

10 needle foot, to press these locking tongues (11) out of the 
locking position, said tongues (12) being adapted to grip 
behind a collar (14) of said sleeve (13) in order to prevent 
said sleeve (13) from being retracted. 

5. The assembly according to claim 1, intended for an 

15 injection syringe in which the liquid space before use is to 
be filled by aspiration from an injection liquid container, 
and in which the unlatching element of the piston rod unit can 
be brought into engagement with the latch of the needle foot, 
characterized in that the parts (1, 8) of the piston rod unit, 

20 in the initial condition, are mutually latched against 

pressing forces exerted on said unit, in which condition the 
length- of this unit is insufficient for reaching the needle 
foot (20) with the unlatching and coupling element (18) 
when pressing said unit into the syringe, which mutual 

25 latching will be released when exerting a pulling force for 
the first time, after which said parts shift into a second 
position, and are latched then against pulling and pressing 
forces, in which second position the length of the unit is 
insufficient for reaching the needle foot. 

30 6. The assembly according to claim 5, characterized in 

that a portion of two sets of latching lugs (23, 24) situated 
at the mutual shifting distance, and the other portion is 
provided with two sets of corresponding latching notches (25, 
26), the set of latching lugs (23) at the needle foot side is 

35 situated, in the first position, between corresponding stops 
(25, 26), and the other set of latching lugs (24) is situated 
beyond the other set, the first set of lugs (23) and/or 
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stops (25) being allowed to slide along each other when 
pxertinq a pulling force. 

7 The assembly according to claim 6 for an in 3 ection 
syringe having a piston which is, at its end 
5 vided with portions engaging the needle foot, charactered 
in .hat the piston (17) is provided with rearwardly directed 
tongues (22), which, at their extremities, are provided with 
the second set of latching lugs (24), and. in the middle of 
elastic lips (23) pressed out, forming the second set of 
10 latching lugs, and in that the piston rod (1) is V™*" 

with collars (25, 26-) forming the second latching lugs, .which 
tongues and collars also form the connection between the 
piston rod (1) and the piston (17). 

8. injection syringe, provided with a safety assembly 
15 according to any one of the claims 1..7. 

9. An injection syringe having a needle foot provided 
with elastic claws, designed for engaging adapted parts of the 
piston rod unit, and to be bent outwards in such a manner, 
that the latching with the injection syringe extremity is 

20 released, characterized in that the needle foot (20), in the 
initial condition, is retained in a position in which its 
claws (19) cannot engage the piston rod unit (1, 17), and in 
that the injection needles (27) to be used with said needle 
foot 119) have a fitting which, when being put on the needle 

25 foot (20), will take along the latter over such a distance 
that its claws (19) can engage the piston rod unit (1, 17). 
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